TRH and its novel analog (DN-1417): antipentobarbital action and involvement of cholinergic mechanisms.
Possible neuroanatomical loci and the mode of action of thyrotropin-releasing hormone (TRH) or its analog, gamma-butyrolactone-gamma-carbonyl-histidyl-prolinamide citrate (DN-1417), in reducing the pentobarbital-induced sleeping time were investigated by using an intracerebral microinjection technique in rats. Intravenous, intraperitoneal or intracerebroventricular (ICV) injection of TRH or DN-1417 produced a dose-related reduction of the sleeping time induced by pentobarbital. TRH or DN-1417 given into the posterior hypothalamic regions including the dorsal premammillary nucleus, lateral hypothalamic area and posterior nucleus of hypothalamus had a significant pentobarbital sleep shortening action in low doses. Injection of these peptides into the dorsomedial nucleus of thalamus, mesencephalic reticular formation, medial septal nucleus or hippocampus was also effective, in comparatively low doses. However, higher doses were required to elicit the effect when the injections were made into the nucleus accumbens, lateral preoptic area or caudate nucleus. In this respect, the parietal cortex was insensitive to TRH or DN-1417. The pentobarbital sleep shortening action of TRH or DN-1417 injected peripherally or into the hypothalamic regions was markedly antagonized by ICV or intrahypothalamic pretreatment with atropine methyl bromide. On the contrary, ICV injection of atropine methyl bromide had a weak or no antagonizing action on the effect of TRH injected ICV or into the reticular formation, medial septal nucleus or hippocampus. These results suggest that possible neuroanatomical sites mediating the pentobarbital sleep shortening action of TRH or DN-1417 may be posterior hypothalamic regions, dorsomedial nucleus of thalamus, reticular formation, medial septal nucleus or hippocampus. A cholinergic mechanism may also be involved in the effect of TRH on the hypothalamus.